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Wor-kéhee_t: Formula Mass and Moles

Calculate the molar mass of the following:

1. MgO 6. ZnS04-7Ho0

2. CO2 7. Na2C 03-10H20
3. NaOH 8. fiuorine
4.H280;4 2. sodium phosphate
5. Ba(OH)s . 10. iron(lll) oxide

List the diatomic molecules:
List the polyatomic molecules;

Fill in the blanks: : -
1 mole=___ 7 atoms/molecules=___ —g=_ L
Use the mole deﬁni.tion and dimensional analysis to solve the following:

a. grams to atoms.
300 gXe= atoms Xe

b. grams to moles '
500 g Clo= moles Cio

©. males to atams

2.6 moles Kr= . atoms Kr

d. moles to grams
5.3 moles Fo=" moles Fo

o okervve b e ] e
T QuAT Lo U EERC o

3.01 x 1023 atoms Mg= moles Mg
f. atoms to grams
1.2 x 1024 atoms Ar= ___grams Ar

g. molecules to moles

6.02 x 1023 molecules Oo= ___moles O2

h. molecules to grams 7
1.2 x 1024 molecules Bro= grams Bro



Worksheet: Moles

Use the mole definition and dimensonal analysis to solve the following:

1. 1 mole Fe= _gFe

2. 1 mole Ni= g Ni

3. .42 moles Na= ___gNa

4. 134.68 g Pb= moles Pb
5. 90.8 g Ne= ‘moies Ne
6.46molesAg=_____ g Ag

7. 356gB=___ ] moles B

8. Calculate the mass in grams of 5.0 mcles of carbon

9. Calculate the mass in grams of 10.5 moles of oxygén_ '
10. Calculate the number of inoies in 800 g of calcium

11. Caléuiate the number of molesin 560 g of bromine

12. Calculate the number of atoms in 3.2 moles of magnesium

13. Calculate the number of moles of atoms in 3.01 x 1023 atoms of zinc
14. Calculate the number of atoms in 0.5 moles of phosphorus.™*

15. Calculate the mass in grams of 5.00 moles of ZnO -

16. Calculate the mass in grams of 6.00 moles of hydrogen sulfate

17. Calculate the number of moles in 400 grams of sodium hydroxide.
18. Calculate the mass of 192 moles of hydrogen chloride

19. Calculate the number of molecules in 3.0 moles of methan, CH4

20 Calasilate the number of grams in 6.02 x 1023 malecules of C12H22014 1

21. Calculate the number of sulfur atoms produced when you start with 350 grams of sulfur
molecules. ** '
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EMPIRICAL FORMULA OF A COMPOUND

Percent

Grams in
100 g sample

Moles

Mole ratio

|

Empiricai
formula

| 40.0%

0.71%

| 53.3%

400 g

8.71 g

533 ¢

il

3.33

6.64

3.33

3.33
3.33

CHLO
CHOH




Worksheet: Empirical Formuia

1. Calculate the empirical formula for a compound that is 63.6% nitrogen and 36.4%
oxygen. | :

2. Calculate the empirical formuia for a compound that is 92.3% carbon and 7.7% hydrogen.

3. Calcutate the empirical formula for a compound that is 57.5% sodium, 40.0% oxygen,
and 2.5% hydrogen. '

A A Ammnsconel e Fad ol R mmandnis 0 OO0 merbumen O 20107 by srdem ” nA DD
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- oxygen. Calculate the simplest formula of the compound.

5. Calculate the empirical formula for a compound that is 75.8% arsenic and 24.2% oxygen.

* * *

6. When 1.35 grams of silver oxide are c'fecomposedl, there remains a silver residue of
1.26 grams. Calculate the simplest formula of silver oxide.** :



Wofksheet: Molecufar Formula

1. Find the molecular formula for a compound with pefcent composition 85.6% carbon,
14.4% hydrogen; and a molecutar mass of 42.1g.

2. What is the molecular formula of cyanuric chloride if the empirtcal formula is CCIN and the
molecular mass is 184.5g.

3. What is the molecular formula fo a substance with empirical formu[a TiC2H203 and
molecular mass of 557 g.

4. Hydrogen peroxide is found by analysis to consist of 5.9% hydrogen and 94.1%
oxygen. Its molecular mass is 34.0 g. What is its molecular formula?

5. By analysis, a compound is found to be 76% iodine and the restis oxygen. lts
molecular mass is 334 g. What is its molecular formula? **




Worksheet: Percent Composition
1. Determine the percentage of sodium in sodium sulfate, Na2S O4.

2. %al%zlate the percentage composition of nitrogen in each of the following:
a. HNO2

b. NH4NOa

3. Calculate the mass of the metal in each of the following:
a. 50.0 grams MgS

b. 80.0 grams FeCO3

c. 200.0 grams Mga(PO4)2

4. in a laboratory experiment, barium chloride dihydrate, BaClp-2H20, is heated to
remove completely its water of hydration. Calculate:

a. tha avr\aﬂmnni‘al narr\nn'l' nf utni-nr in i‘ha h\lrir:li'n

b the expenmentai percent of barium chlonde(anhydrous) inthe hydrate
¢. the theoretical percent of water in the hydrate
d. the percent error of water in the hydrate based on the data below obtained in lab.

empty crucible and cover _ 20286 g
crucible, cover and contents before heating 21673 g
crucible, cover, and contents after hoating 21.461 g

e. determine the experimental mol:mol ratio between the anhydrous and the hydrate.

5. The mining industry often reports the concentration of metal in an ore in terms of the
amount of oxide formed by the metal. Naturally, this figure does not represent the actual
amount of metal present. If a rock ore sample is analyzed as containing 1.00% by mass of
iron(ill) oxide, what is the percent by mass of the iron in the rock? ***

6. A sample of brass contains by mass 28.0% zinc and 72.0% copper. How many grams

of brass can be produced from 6.00 grams of copper? ***

7. A compound has 12.32 g of hydrogen, 7.82 grams of oxygen, and 10.20 g sodium.
What is the percent composition of each element?




Worksheet: Everything!!
Molecutar mass, moles, % comp, empirical formula.

1. Determine the molecular mass of HNO3
2. Determine the molecular mass of Fe4[Fe(CN)é]3
3. How many moles are in 24.5 g of HoS 047

4. How many moles are in 95.4 g of Cu?
5. How many grams are in 0.3 moles of oxygen?
6. How many grams are in 3.1 moles of NaOH?

7. Find the percent composition of hydrogen in H3PO4
8. Find the percentage of arsenic in CoHgAsB
9. Find the percentage of copper in CuCO3-Cu(OH)2

10. Calculate the formula of a compound, given that 55.85 g of iron combines with 32.06 g
of sulfur.



Worksheet: Everythingti! _ e ‘
Molecular mass, moles, molecular formuia, empirical formula, percent composition

1. What is the molecular mass of glycerol, C3H5(0 H)3?

2. What is the molecular mass of nickel(ll) sulfate hexahydrate, NiSQ4-6 H207?

3. ‘How many rmoies are in 500 g of sucrose, C12H220+ -1 ?

4. How many moles are in 12_50-9 of liquid methanol, CH30OH ?
5. How many grams are in 8.78 moles of benzéne, CgHg?

6. How Mmany grams are in 3.26 moles of glucose, CgH1 2057

7. Calculate the molecular formula of a compound whose molecular mass is 128 g. its
percentage composition is 93.7% carbon and the rest is hydrogen.

8. Calculate the empirical formula of a compound that is 41.4% strontium, 13242, nitrogen,
and the rest is OXygen.

9. Caleulate the percentage of water in the following hydrate: NagC O3-10H20

- 10.Ina10 gram sample of chioromycetin, 4.088 grams is carbon, 0.375 grams is
hydrogen, 0.867 grams is nitrogen, 2.476 grams is oxygen, and 2.194 grams is chiorine.
Calculate its empirical formula. :




Mole Relationship
in a Chemical Reacfion

The Law of Conservaltion of Matisr, which was acoested for many years as
absolute, stated that, “matter can be neilhers ereated nor destroyed.” in oiher
words, the total mass (the measure of the quantity of malter prasent} of the
reactants must always equal the tatal mass of the products.

The discovery and developmaent of nuclear reactions, however, forced the
vlaw' 1o be revised. |t was found that ir nuclear reactions, very smakl but signifi-
cant amounts of mass were [ost and eneigy gained, The tolat mass of the reactants
was not equal 1o the total mass of tha products. This discovety isd chemisls 1o
guestion the validity of the taw In relation to ordinary 0r RoR-NUCiear type reactions
which .are by far the maost common in ihe study of chemistey, 1t was found,
however, that in ordinary chemlical reactions, inierconversion of malier and
enargy is 50 small that it cannot be maasuied by any chemical batance, Thae Law of
Congarvation of Matier is therelore assumed to be correct in thase resctions.

Objectives

in this expariment, you will test the Law of Conservation of Malter by causing a
reaction 1o occur with a given amouni of reactant. You will then carefully deter-
mine the mass of gnag of the Procucts, With thase maasyramenis, you with ba able
to compare the moles. From the balanced equation, you should be able to see
some relationship betwesn the moles of reactant and moles of product in a
chemical reaction.

evaporating dish
watch glass
wire gauie
dropper pipel

Equipmeni

1. Clean an evaporating dish- and rinse it with distilled water.
Then heat it to a high temperature iu insure the removal of ali

© moisture.

2. Cool the digh and measure iis mass 1o the nearest .01 2.

3. With a spalula, add about 3 g of sodiunt hydrogen carhonais
(NaH{O,) to the evApOraiing dist and read the mass 10 the
nearest 0.01 g. You should not attempt {0 measure exactly
300 g since it isoaly & referance puing, but your measurement of
mass must be 1o the neavest 0.01 g. Just being close te 30Cgls
good. For champhe: 288 g oF 308 g. o

4. Obtain about 6 mb of 68 hydrochloric acid ina Clemss test tube
and gradually add ihe scid 10 the NaHCO, with a dropper
pipet. Allow the drops to enier the lip of the evaporating dish
so that they flow down @e.ﬁdﬂ graduaily, (See Figure 813

& Continue adding the acid slowly uatil the reaction has RIGURE 81

Procedure

Evoporating dish

sathod of adding acid

stopped. Do not add more acid than is peeded. siowly with & dropper pipel.

a7



g

10
FIGURE B8-2. Rinsing the wate:h glass
w:m distilled water. ‘ i ;

¥2.

. Tik the dish from side to, side fo m&krz SUEE fhf: la.guxd lme,

reached all of the solid,

. Remwove the watch glass cover and Tinse the 'un{ie:rs%ile g}f.éhe

watch glass with a very small amount of distilled water, Be
careful to wash st material into the evaporating dish. (See
Figure 8-2)

teat the liquid in the evaperaiing dish aver & water bath uniif
it buils gently, Take care 10 aveid loss of hqmd frurv boiling
Qver.

. Continue to dry the solid slowly until i1 appears 10 be cony

oletely dry.

. Remnove the dish from the water bath and aflow # tocoul, then

measure and record the mass.

. Reheat the dish and contents strongly, let it cool, and remea-

sure the mass. i ihis mass does not agree within 0.02 g with
the mass in Stzp 10, rehest and remeasure the mass uniil 2
conslant rmass is achieved., -
Continue to reheat until the fast iwo mass IICAEUREMEnTS are
wiihin 0.02 g.

Your dats table should contain the foi!uwéng:

mass of ampty evaporating dish 21.85 ¢
mass of evagorating dish + NaHCQ, 2468 g
mass of NaHCO, 371¢g
muags of evaporating dish + Nall 2383 g
mass of NaCt 228 4

Calculations

@uesﬁ@m @nﬁ Pmﬁ!&ms

1.

e .

. One of the products was NaCl The other two products wers

gases, one of which, when bubbled through Himewater, causes
the limewaler 1o turn cloudy. Write the balanced squation for
the reaction in this experimnent,

. Celeulate the number of moles of NaHCQ, used in this decarmn-

position,
Caleulate the nursber of moles of NaCl in the products.

From your balanced equation, what is the mole ratiobetween the
NaHCO, and NatCl? How doss it compare with the molar rgtio
from your experiment?

Suppose you had stgried with 3.25 moles of sodium hydrogen
carbonate (sodium bicarbonate); how many mo!es of sedium
chioride would you expect to be formed?

. Poes your experiment prove conclusively the Law of Conserva-

tien of Matter? Explain,




/

Data Table: Mole Relationship in a Chemical Reaction

Get it Signed!i!l
1. mass of watch glass g
2. mass of evaporating dish and watch glass g

W

a O, b

. mass of NaHCO3

. mass of evaporating dish, watch glass and NaHCO3 g

g

. mass of evapaorating dish, watch glass and NaCl g

. mass of NaCl g




Chemistry Lab: Percent Composition of MgO
Purpose: To determine the % composition of Mg and O in MgO

Introduction: Chemists have found that when compounds are formed, elements always
combine with one another in definite proportions or quantities by weight. For example,
when water is formed, every 1 gram of hydrogen is combined with 8 grams of oxygen.
This principle will be proven in lab by forming a compound of magnesium and oxygen and
determine the percent composition.

Procedure:

1. Cut a piece of magnesium ribbon 30 cm long. Remove all the magnesium oxide from
the piece by rubbing it with steel wool. Wipe clean with a paper towel.

2.Mass a crucible and cover to the nearest 0.01g. Record this mass in your data fable.

3. Pinch the magnesium ribbon into a tiny wad and place it in the crucible. Mass the crucible,
cover and samplie to the nearest 0.01 g. Record this mass in your data table. Do NOT
touch the magnesium or the crucible and cover with your hands after this step.

4. Place the crucible on a clay triangle and a ring stand and ring, only touching the crucible
with your tongs. Remove the lid with your tongs. Heat the bottom of the crucible with a biue
flame for 3 minutes. Now, increase the flame o an inner biue flame. At the instant the
magnesium ignites, put the cover on the crucible.

5. After a brief period, raise the cover about an inch to admit air and close it again the instant
the magnesium begins to burn.

6. Continue the process untill the sampie no longer burns(reignites). When this happens,
cover about 7/8 of the crucible with the lid and heat the bottom of the crucible strongly for
about 5 more minutes. L

7. Remove the flame. Place the crucible and cover on a wire gauze pad to cool. It will take
about 5 minutes.

8. Mass the crucible and the cover and contents(powder) 1o the nearest 0.01g .Only put
thtt-;zI crucible and cover on the balance when it is cool . Record the mass in your data
table.

9. Put the contents(powder) on a paper towel. Add water to the powder. Do you detect an
odor? What does it smell like? When you are finished, rinse the crucible and cover out with
water and return to the bin and dispose of the paper towel in the trash.

Analysis:

1. Calculate the mass of magnesium.

2. Calculate the mass of oxygen combined with the magnesium.

3. Calculate the experimental % of magnesium and oxygen in your sample.

4. Write the correct formula for magnesium oxide based on the charges from the periodic
table. Now, calculate the theoretical % of magnesium and oxygen in magnesium oxide
using the masses off the pericdic table.

5. Calculate a percent error for magnesium in magnesium oxide and a percent error for
oxygen in'magnesium oxide.

6. Nox;v using your lab data, calculate the moles of magnesium and moles of oxygen i1 your
sample

7. Using these mole values, find the simplest whole number mole:mole ratio between Mg
andO. Use these values to state its experimental empirical formula.

8. If the molecular mass of magnesium oxide is found to be 40.3 g/mol, what is the
molecular formula? '

9. Define the Law of Definite Proportions(aka: Law of Definite Composition)

10. Based on your knowledge of why elements combine, can you explain why the
proportions are always the same? Did your lab resuits prove the Law of Definite
Proportions? Explain. )



11. Could you use the % composition as a tool for identification of & compound? Explain.
12. Would % composition always identify the compound? (What about dimethyl ether,
C H30OCHs3 and ethanol, C2H50OH)

13. List 3 possible lab errors.

Fill in the Chart:
physical state
Substance glementor | meta or solid, liquid or color combustibility
compound | nonmetal gas yes or no?
magnesium
oxygen
magnesium oxide XXXXXX
Symbol or formula
magnesium
oxygen
magnesium oxide




Data Table: Percent Composition of MgO

1. Mass of empty crucible and cover

. Mass of crucible, cover and magnesium sample
. Mass of magnesium sample

. Mass of crucible, cover and MgO

. Mass of magnesium oxide, MgO

. Mass of oxygen that combined

. Percent oxygen in MgO (experimentali)

. Percent oxygen in MgO (theoretical)

O o N o O W N

. Percent error of oxygen in MgO




Lab: Formula of a Hydrate

Purpose: In this lab, you will determine the amount of water that a given hydrate contains.

You will do this by heating the hydrate which will drive the water off. By knowing the mass
of the hydrate and the mass of the anhydrous(without water) form, you can determine the

number of water molecules{or % water in the hydrate) attached to each molecule of sait.

Procedure:

a. Obtain a crucible and cover and wash it out with water. You will not be able to get the
crucible white, but do the best you can. We will assume that anything in the crucible before
will also be there after.

b. Make sure the crucible is dry. You may have to heat it a little. Then mass it to the nearest
0.01g. Place this in the data table. After this step, you may only touch the crucible and cover
with crucible tongs.

c. You will then receive a hydrate in your crucible about half full. Again, mass this and place
this value in the data table. Don't forget to include the cover. : :

d. Place the crucible in a pipestem triange with the cover slightly ajar and heat with a blue
flame for 3 minutes. Then change the flame to an inner blue flame and heat strongly for
about 10 to 15 minufes. E ,

- &. Turn off the heat and place the crucible and cover on a wire gauze pad to cool. Cool for 5
minutes. Make sure you use crucible tongs and don't touch the crucible or cover.

f. Mass the crucible,” cover and anhydrous(without water) to the nearest 0.01g and place on
the data table.

g. When done, place the anhydrous on a paper towel. Put a drop of water back onio the
anhydrous. Observe what happens. Record results. Then throw out paper towel with the
anhydrous and clean the crucible with some water and dry out with a fresh paper towe!.

h. Return the crucible and cover to the bin.

i. Put away ring stand, iron ring etc. BUT be very careful because they are still HOT!!

Analysis Questions:

1. What is the purpose in heating the crucibie and cover in the beginning of the procedure?
2. Why is it necessary to let the crucible cool before measuring the mass?

3. Why should the mass of the crucible be measured immediately after the crucible cocls
and not later?

4. What is a hydrate?

5. Does the hydrate look “wet?” Why not.

6. When you heated the hydrate, did you see any water come off? Why riot?

7. Why is it important to know the amount of water in a hydrate when you are chariging from
grams to moles or moles to grams?

8. Calculate the formula of the hydrate by calculating a mole: mole ratio. '

9. Compare your experimental and theoretical values. They are not exactly the same.
Account for this by listing at least 3 possible lab errors.

Conclusion:

3 paragraphs

Summarize procedure

Tell me what you learned

How do you know you accomplished the purpose



Name:
Data Table: Formula of a Hydrate
Substance

Experimental Data Table

a. Mass of crucible and cover g

b. Mass of crucible, cover and hydrate g

. Mass of hydrate g

d. Mass of crucible, cover and anhydrous g

e. Mass of anhydrous g

f. Experimental % water in hydrate Yo
Now, use the periodic table:

g. Mass of water molecules g

h. Mass of hydrate d

. Theoretical % water in hydrate Yo

i. % error of water in hydrate %
Observations of hydrate before heating:
Observations of anhydrous after heating:

Observations of the anhydrous placed on a paper towel and adding a drop of water after
the experiment is done:



{p’D

'h. Return the crucible and cover to the bin.

Lab: Empirical Formula Determination

Introduction: A hydrate compound is one in which there are water molecules contained within
the compound. Anhydrous means the water molecules are no Inoger present in the
compound. Each lab group will be given one of the foliowing hydrates with the theoretical
formula given in parentheses. ,

barium chloride dihydrate: BaClo-2H20
manganese sulfate monohydraté: MnSO04-H20
copper(ll) suifate pentahydrate: CuS0O4-5H20
magnesium sulfate heptahydrate: MgSQO4-7H20

You will attempt to verify the formula of the hydrate by determining the mole rat:o of
anhydrous salt to water molecules from your experimental data. :

Procedure:

a. Obtain a crucible and cover and wash it out wuth water. You will not be able to get the

crucible white, but do the best you can. We will assume that anything in the crucible before

will also be there after.

b. Make sure the crucible is dry. You may have to heat it a litle. Then mass it to the nearest

0.01g. Place this in the data table. After this step, you may only touch the crucible and cover

with crucible tongs. Why? :

¢. You will then receive a hydrate in your crucible about half full. Again, mass this and place

this value in the data table. Don't forget to include the cover.

d. Place the crucible in a pipestem triangle with the cover slightly ajar and heat with a blue

f%%me for 3 minutes. Then change the flame to an inner blue flame and heat strongly for 10 to
minutes.

e. Turn off the heat and place the crucible and cover on a wire gauze pad to cool with your

crucible tongs. Cool for 5 minutes. Make sure you do not touch the crucuble and cover with

your fingers..

f. Mass the crucible, cover and anhydrous(without water) to the nearest 0.01 g and place on

- the data table.

g. When done, place the anhydrous substance on a paper towel. Put a drop of water back
onto the anhydrous Observe what happens. Record the resuits. Then throw out the paper

‘towel with the anhydrous and clean the crucible with some water and dry out with a fresh

paper towel.
i. Put away ring stand, iron ring, etc. “BUT be very careful because they are still HOTHi - !

Analysis Questions:

1. What is the purpose in heating the crucible and cover in the beginning of the procedure’?
2. Why is it necessary to let the crucible cool before measuring the mass? _

3. Why should the mass of the crucible be measured immediately after the crucible cools

and not later?

4. What is a hydrate?

- 5. Does the hydrate look “wet?”

6. When you heated the hydrate, did you see any water come off? Why not?
7. Why is it important to know the amount of water in a hydrate when you are changing from
grams to moles or moles to grams?

Calculate the formula of the hydrate by caiculating a mole: mole ratio.
9. Compare your experimental and theoretical values. They are not exactly the same.
Account for this by listing at least 3 possible lab errors.



Name:
Data Table: Formula of a Hydrate -

Substance

Experimental Data Table

a. Mass of crucible and cover — 9
b. Mass of crucible, coverand hydrate g
¢. Mass of hydrate ' _—9
d. Mass of crucible, coverandanhydrous ___ @
e. Mass of anhydrous SR |
f. Experimental % water in hydrate — %

Now, use the periodic {abie:

g. Mass of water molecules g
h. Mass of hydrate _49g
i. Theoretical % water in hydrate — %
j. % error of water in hydrate %

Observations of hydrate before heating:
Observations of anhydrous after heating:

Observations of the anhydrous placed on a paper towel and adding a drop of water after
the experiment is done:




Lab: Formula of a Hydrate

Purpose: In this lab, you will determine the amount of water that a given hydrate contains.

You will do this by heating the hydrate which wilt drive the water off. By knowing the mass
of the hydrate and the mass of the anhydrous(without water) form, you can determine the

number of water molecules(or % water in the hydrate) attached to each melecule of sait.

Procedure:

a. Obtain a crucible and cover and wash it out with water. You will not be able to get the
crucible white, but do the best you can. We will assume that anything in the crucible before
will also be there after.

b. Make sure the crucible is dry. You may have to heat it a little. Then mass it to the nearest
0.01g. Place this in the data table. After this step, you may only touch the crucible and cover
with crucible tongs.

c. You will then receive a hydrate in your crucible about half full. Again, mass this and place
this value in the data table. Don't forget to include the cover.

d. Place the crucible in a pipestem triange with the cover slightly ajar and heat with a blue
flame for 3 minutes. Then change the flame to an inner biue flame and heat strongly for
about 10 to 15 minutes.

e. Turn off the heat and piace the crucible and cover on a wire gauze pad to cool. Cool for 5
minutes. Make sure you use crucible tongs and don't touch the crucible or cover.

f. Mass the crucible, cover and anhydrous(without water) to ithe nearest 0.01g and place on
the data table.

g. When done, place the anhydrous on a paper towel. Put a drop of water back onto the
anhydrous. Observe what happens. Record results. Then throw out paper towel with the
anhydrous and clean the crucible with some water and dry out with a fresh paper towel.

h. Return the crucible and cover to the bin.

i. Put away ring stand, iron ring etc. BUT be very careful because they are still HOT!!|

Analysis Questions:

1. What is the purpose in heating the crucible and cover in the beginning of the procedure?
2. Why is it necessary to let the crucible cool before measuring the mass?

3. Why should the mass of the crucible be measured immediately after the crucible coaols
and not later?

4 What is a hydrate? .

5. Does the hydrate look “wet?” Why not.

6. When you heated the hydrate, did you see any water come off? Why not?

7. Why is it important to know the amount of water in a hydrate when you are changing from
grams to moles or moles to grams?

8. Calculate the formula of the hydrate by calculating a mole: mole ratio.

9. Compare your experimental and theoretical values. They are not exactly the same.
Account for this by listing at least 3 possibie lab errors.

Conclusion:

3 paragraphs

Summarize procedure

Tell me what you learmned

How do you know you accomplished the purpose



Name:
Data Table: Formula of a Hydrate
Substance

Experimental Data Table

a. Mass of crucible and cover g
b‘ Maés of crucible, coverandhydrate ___ g
¢. Mass of ﬁydrate —__ 39
d. Mass of crucible, cover.and anhydrous _______ g
e. Mass of anhydrous ' g
f. Experimental % water in hydrate - %

~ Now, use the periodic table:

g. Mass of water molecules T |
h. Mass of hydrate _ g
i. Theoretical % walter in hydrate %o
j. % error of water in hydrate %

Observations of hydrate before heating:

Observations of anhydrous after heating:

Observations of the anhydrous placed ona paper towel and adding a drop of water after

the experiment is done




Advanced Chemistry
Series 1 Number 6

Formula of a Hydrate

Many salts which have been crystallized from a water solution appear to be perfectly
dry, yet when heated yield large quantities of water. The crystals change form, even
color sometimes, as the water is driven off. This suggests that water was present as
part of the crystal structure. Such compounds are called hydrates. The number of
moles of water present per mole of anhydrous salt is usually some simple number.
One example is the hydrate copper sulfate. Its blue crystals look and feel dry. Yet, each
mole of hydrate contains five moles of water. Its formula is: CuSO04'5H20. The dot

between the two parts does not mean multiplication. It means that water molecules are
rather loosely attached to the other atoms. The molecular weight of this compound
must be calculated taking the weight of the water into account. It would be 249.6 g/mol.
In this experiment, you will be given an appropriate hydrate. You will determine the
mass of water driven off by heating and the amount of anhydrous salt which remains.
Your teacher will give you the formula of the anhydrous salt so that you can find the
empirical formula of the hydrate.

Procedure:

1) Place a clean, dry crucible with cover in a triangle mounted on an iron ring. Leave
the cover askew so that any water in the crucible can easily escape. Heat with a
Bunsen burner flame for two or three minutes. Remove the flame.

2) When the crucible is coof enough to touch, transfer the crucible and cover to a
balance and weigh to 0.01 g.

3) Put enough of the hydrate crystals in the crucible to fill it 1/4 full. (approx. 5 g).
Weigh the crucible cover and contents.

4) Place the crucible, with its cover only slightly askew, on the triangle and heat them
very gently so as to avoid spattering. Continue heating gently until the popping and
sizzling have stopped. Gradually increase the flame until the crucible bottom is at most
a dull red. Adjust the cover until there is a 0.5 cm opening between it and the crucible.
Maintain this temperature for five minutes. Use a pair of tongs to transfer carefully the
hot crucible and cover to a desicator. , :

5) Wait about 5 minutes, until the crucible is cool enough to touch. Transfer it and the
cover to the balance and weigh them. ‘

6) To make sure all the water is driven off, heat the crucible and its cover to a dull
redness again. Carefully transfer them to a desicator. When cool, weigh again. If your

results do not agree within 0.03 g, consult your teacher concerning further heating and
weighing.

Calculations:

1} Calculate the mass of anhydrous salt.



2) Calculate the mass of water driven off.
3) Convert values in #1 and #2 to moles.
4) Calculate the ratio of moles H2O to moles of anhydrous.

Moles water/IMoles anhydrous = X
5) Write the formula including mole H20. -

Questions:

1) Look up and define a) efflorescent b) hydroscopic ¢) deliquescence.

2) What is the purpose of the desicator? What Kind of substance is in to bottom of the
desicator? (see #1).
3) List 5 examples of hydrates with the correct formula. What is the highest number of
water molecules you can find in a hydrate.
4} Name the hydrates in #3.
5} Can you suggest reasons why the procedure used in this experiment might not be
suitable for all hydrates?
6) List possible experimental errors and tell how each one effects your answer. (at
least 3).




Ohemimtry Lab #5 Percent Composition of Zinc Chlepride

Part I Reactlion of Zing with HC!

Procedure: ,

i3 This tab wll] be done on iwo days. The flrsgt day the

‘ reaction will be run, and on the gscond day, thie dry
product will be welghed,

23 Clean and weigh a dry 250 ml begaker on the centlgram
balance to the nearest 0.0lg. Inte thls beaker yvou will
place about 285 ml of 8 M Hydrochioric agid, The ¢ M
refers to the concentration of the aclid, and wlll be
wrltten on the labie, _CAUTION: this hydrochorle acid
solution s strong, It will pburn your hands if you have
prolonged contact with it. If you get any on your hands,
glmply flush them wlith jots of water. In addition, 1%
wiil put holez In cliothing that 1t comes In contact with,
O you muist wear an apron,

3 ¥When we welgh any chemical or substance an our halances,

It must be welghed in a contalner or on paper =0 that the

chemical doeg not touch the balance pan directly., You
will obtaln a plece of weighlng paper and welgh |4 to the
nearest 0.01 g. This paper iz made smo that chemleals do
not etick to [t. Place the balance about 2.5 grams
heavier than the paper welghed, Add zine metal to tt
until the balance beging {0 move. UOnce the balance arm
beging to move, measure the mass using the weights to
balance the zinc. Record the mass of the zlnc and paper
together. :

4) The reactlion between the hydrochloric aclid and the zlnc
wll] produce hydrogen gas. Therefore, before you mix the
two together, make sure you are away from any open ‘
flames. Place the zinc metal into the HCl and watch the
reaction. Do not breathe the fumes.

5) After the zinec has completely reacted, place your peaker-
under the hood, Your teacher wili pilage It In the oven
aovernight so that the water will be removed. {(Be surs
that yvou beaker has your lab drawer mdmber on L 80 you
will be able to ldentify it the next day. '

Part Il Second Day

1} Welgh your beaker that contalns the zinc chloride, .

23 Clean out vour beaker with warm water. The zinc chlorlde
wlill dissotve.

Discusslion Questlons

1} Complete the caloulations for the percent zing and
percent chiorine 1n vour smample as shown by your teacher
in class.

2) Doss the percent compesition vary with the amount of zinc
or hydrochiorlc acld used., Explaln.,

3 Write the Law of Definlt Compomition. Explaln it Iin your
own words.,

43 vWhat poszible errors cccured in thls iab.
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Name: o Date:
Accelerated Chem: Take-Home Quiz
Show ALL work for credit!

My Metal is

Write the formula and name for this metai carbonate.

Calculate its molecutar mass. _Is this the empirical formula? E_x_piain why or why not?

Calculate the percent composition of the metal in the above compound.

Write a balanced decomposition reaction involving this metal carbonate.

Write a balanced composition reaction that produces your metal hydroxide.

Calculate the molecuiar mass of the metal hydroxide. Is this its empiricial formula?

Explain why or why not.

Calculate the percent composition of the metal in the compound used above.



Write a balanced single replacement reaction involving your metal and some other
metal compound.

Is your metal stronger or weaker than Hydrogen? Explain.

Write a balanced single replacement reaction involving your metal and HCI acid.

Write a double replacement reaction inveolving your metal.

Does this reaction occur? Explain why or why not.

Are there any ppt’s in your products? Explain why or why not.

State 3 physical properties of your metal.

State 3 chemical properties of your metal.

State 3 primary uses of your metal or the metal within a compound.



